Intracellular retention of the 5-lipoxygenase pathway product, leukotriene B4, by human neutrophils activated with unopsonized zymosan.
The cellular and extracellular distribution of leukotriene B4 (LTB4) generated in human neutrophilic polymorphonuclear leukocytes (PMN) stimulated with unopsonized zymosan has been compared with that generated in PMN activated by the calcium ionophore. The amounts of extracellular and intracellular LTB4 were quantitated by radioimmunoassay. The authenticity of the immunoreactive LTB4 was confirmed by the elution of a single immunoreactive peak after reverse phase-high performance liquid chromatography (RP-HPLC) at the retention time of synthetic LTB4, by the identical elution time of a peak of radiolabeled product derived from [3H]arachidonic acid-labeled PMN with the immunoreactive product, and by the comparable chemotactic activity on a weight basis of immunoreactive LTB4 and synthetic LTB4 standard. Under optimal conditions of stimulation by unopsonized zymosan, more than 78% of the generated immunoreactive LTB4 remained intracellular, whereas with optimal activation by the ionophore, less than 8.6% of immunoreactive LTB4 was retained. Resolution by RP-HPLC of the products from the supernatants and cell extracts of [3H]arachidonic acid-labeled PMN stimulated with unopsonized zymosan and those stimulated with calcium ionophore allowed identification and measurement of 5-hydroxyeicosatetraenoic acid (5-HETE), 6-trans-LTB4, LTB4, and omega oxidation products of LTB4 by radioactivity. With zymosan stimulation of PMN, 5-HETE and the 6-trans-LTB4 diastereoisomers were not released, LTB4 was partially released, and the omega oxidation products of LTB4 were preferentially extracellular in distribution. In contrast, with ionophore stimulation, only 5-HETE had any duration of intracellular residence being equally distributed intra- and extracellularly throughout the 30-min period of observation; 6-trans-LTB4, LTB4, and the omega oxidation products of LTB4 were retained at less than 19%. The respective distributions of 5-HETE after zymosan and ionophore stimulation were not altered by the introduction of albumin to the reaction mixtures to prevent reacylation, or by hydrolysis of the cell extract to uncover any product that had been reacylated. The finding that stimulation of PMN with unopsonized zymosan results in the cellular retention of 5-lipoxygenase products suggests that release of these metabolites may be an event that is regulated separately from their generation.